Apocynin attenuates renal fibrosis via inhibition of NOXs-ROS-ERK-myofibroblast accumulation in UUO rats.
Oxidative stress has been identified as an important pathogenesis mechanism in the development of renal interstitial fibrosis in unilateral ureteral obstruction (UUO). Previous studies have demonstrated increased expression of nicotinamide adenine dinucleotide phosphate (NADPH) oxidase (NOXs) in response to UUO. We aimed to investigate whether NOXs activation was involved in the development of renal fibrosis in UUO by contribution to oxidative stress and the potential mechanism in the present study. Apocynin, a NOXs inhibitor, was initiated immediately by gavage after UUO was performed on Wistar rats and continued until 7 days after UUO. Changes of markers of oxidative stress, renal macrophage infiltration and fibrosis, TGF-β1 expression, NOXs expression and activity, and ERK activation were evaluated. Apocynin significantly attenuated the activity of NOXs, accompanied with decreased expression of NOX2, NOX4, and oxidative stress markers in the obstructed kidneys of UUO. Additionally, collagen deposition and renal fibrosis induced by UUO were attenuated by apocynin treatment. Furthermore, apocynin treatment significantly attenuated the phosphorylation of ERK, accumulation of myofibroblast and infiltration of macrophage in obstructed kidneys. No significant effect of apocynin on UUO-induced increased TGF-β1 expression could be observed. And there was no significant change of anti-oxidants enzyme activities in the obstructed kidneys of apocynin-treated rats. These results suggested that apocynin might exert beneficial effects on renal fibrosis by inhibition of NOXs activation and subsequent reduction of oxidative stress, ERK activation, and myofibroblast accumulation in UUO rats. Targeting NOXs may serve as a therapeutic strategy for the treatment of renal fibrosis.